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© . Plotting the Disgram of the Directivity of
Antennas with the 4id of Airplanes ‘
* . : and Helicopters -

Genersl Informatiop
The plotting of diugrems of.the directivity of statiocn:ry antennas with

ranges of shdrt anc ultrastort waves, as was shown adove, 1s done painly from

airplanes and holtcoptou} This makes it pouibic to take acasurements in
any plane, obtuin data for the makxing of cartographic d;acnm of the diroe-f
tiviti. and ‘besidn it mukes it vossidble to record autamatically the direc-
tivity diagram, vhich excludes individual érror- of observation and assures
complete objectivity and documentation of the results. The first autometie
recording of a disgram of djrectivity with the aid of an airplane was dooe in
1934 by V. V. Tatarinov [ 12 7.

The equirment for plotting alagrams of directivity from airplanes "hon.ld
consist of a transmitting device, an suxiliary antemna, and instrunents .for

tracking a flying apvaratus.

There are two varianty vorsidle in the arrangement of tke apvaratug—eqdi-

rectly on the aircraft or on & craft in tow.

T ITne plotting of a directivity diagrin is best done from a helicopter, since
in th;‘ .ﬁnt place fror an airplane 1t s d1fficult to correlate the notation of
the 1atices of the inatrumeats wish its position, asd in the second Pace the
néacarements from an aircraft have to be dome over great distances, and for an-
tennas with raised main lode, Desides at great altitude, which requires a

complicated "oy.tu of ralar observastion.
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'I‘rang' 1:ting levice

Yor plo?ting the directivnyfof n;: cnuuot sctive transmitting radio en-
. 8T -

ters it h expedient to use the 1nvuug‘tog&’munm as s tm-uunc ntonu. ‘
and as a generator, an ooera iggqtunmi t}igrﬁin the rolo of carrier. .
. L Q.\h . ~
Yor investigating antcnn;u ofﬁrﬁgcﬁgiving.:ndio centcr- or trmnnung
s .o,_

. .-q..w.,.p '9 *’*qff “:(‘_‘ )
radio centers under ccnstructiocn it ugng_ecespdry

s

¥ o %ﬁt

generntors’ vhich one can place bothnon theggjflying craft and the eraft in

to hnve mecial Reasuring

<

tow. In the first cage a- a'm ringﬂgeni
E‘g«ﬂﬁ"’» Tt

'mqgu‘

generully the GSS uge currant of al froc;uenq n 50 cvs, and the airdborne circuit

or one, can use the GSS, but

has a higher frequency. "‘herefdre

ty from batteries. The‘pove ;

tian of a watt to® watt; - They . ghould,

frecuencies. The setting u'o for»th requirec frequency is done before the
on tow . __there ul

Cr&a.

flignt, In epecial generatp’rq.

r

ceivers, devices for measuring ’&t e" : si,ty of the field, disturbance

. A
m
. 1

meters, etc. Automatic’ volu-?“e}‘%%'htrol should be connected in arnd the re-

ceivers calidrated.

"he arrangement of the receiver on the flying craft requires that one
g ,_3, "V’w"

assure its stability aga:nat di.turbanco a.nd that it be well buffered,
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and thie applies also to the recording deyices.

" The prodlem of asmuring $ab1lity agatnet disturbance ie nade essier
thrcnch .the use 6! the operating tranepitter of tie radio center, which as a
rule has great power and ‘cm.crnte conﬁdc‘nb.h fields at the place of the
reception. One can improve the .ubilit& ngainst disturbance by shielding
off the receiver well bdlocking it on the power suprvly circuits.

In using the investigated antenns as & receiving one it is most expedi-
cnt.t.o use commercisl receivers which have high sensitivity, since on a fly-
ing craft it is necessary, as wus vointed out adbove, to install low-porer
gensrators. _

Auxiliary Antenpas

0P airplance andhelicotters which are devoted specially to atenna mensure-
rents the auxiliary antennss can de installed in the but.l wvay. |

At the present time in using ordinary cruising flying craft one may pro-
vose the following varations in the arrangement of the smuxiliary antennn;

73378mn (iandaperd

" .
|

Ce

Fig. 9.10. Disposition of the wire bori-

gontai cnutx_-ical vibratory on ;b- air-

- cxaft: 'a) above its fuseinge; d) between the wving and the tail part.

- In the case of Lorizontal polarintioh"éf the field of radiation, ap

T auxiliary antennas oné uses sy=netrical vidrators. In Yig. 9.10 there afoh

shown two variations of the afruguont of a short-wave vidrator made otl

thia copper vire or antenna strinced wire--udbove the fusclage of the airplane

FD63N2/14 2 3




unt between the wing und the tail purt. The arrangement of an znalogous ad-

tenns on a helicopter is shcwn in Fig, 9.11.
[

Along with the wire arntennas

one uses alno antennss of copper tubes fagtered to A vooden red (Fig. 9.12).

v

Yig. 9.12. Arrangement of antennas of Copper

tube on an airplane above the fuselage.

Cr ——~_
[ (o)

. .7:/'"1'”".') (V;.ﬂﬁ')

“JL“:_/J

Fig. 9.13. Arrsngement of =zntennas of copver

tubes: a) under'airplane; b) under helicopter.

Fig. 9.11. Arrangement
of wire cynﬁotrical bori-

zontnl vidbrator on a

helicopter
- ’
Cnacnn, .
/::;;» S~ {
. ?" -—.’{’“ .
Fig- 33

bn this eame drawing there 1s
shcwn the arrangement of the

antenna intended for v?rtical
polarization.

For arranging the antenna
uncer the fuselagerf a flying
craft (9.43) it 1s necesszry
to set,up auxili~ry construc-

tion: pylons, meckanisme for

removing th~ antenna, etc. In vractice thie question is solved in the follow~

ing faghion. The vidbrator is mounted on te’evhone supports fastened to a

woocden beam. The beam is fagtened ordinarily with rubber packing materials

reccring arouna the fuselage of the craft (Fig.

9.14). "he vibrators

preferadbly are arranged in suer a way that tnear axis coincidec with the

direction of motion of tke flying craft.

Along with the antenns of vertic-l polaritatica (Fig. 9.12), one z2lso

FED-T-63-42/1 ¢ 2 4
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“uses & flexidle stick (Kulikov's amteaas).

Fig. 914, Tuetening of the

NG, ' - _ 7 symxmetrical v,tb:‘x'tgor to the
tail ynrt"of ] houeopt.er
® . . .
mc“‘”u“ Key: (1) feeder; (2) taustening:

The arrangement of the autenna in the case of locating the nn\.xring ap-

arsmape o) Anmemel$) (3) bage; (&) 10‘“1“0!_‘0: (s)

antenna,

paritus on the towed cruft 1s shown in Fig. 9.15. In this case the antenna

finds itself at a

consideradblec distance from the flying craft, and its dle~

* gram of directivity 1s not distorted by it, ec 1n the ciige Of the methods of

placing descrided abdbove. 4n the .case of towed cruft one end 1:“ fastened to
. . o ) »

a conical pvaraclmte of nylon and the other by a caprong

craft.

The dimensions of the vidrator are selected in accordsnce with the .l;ngth

of the wave on which the téuting is cone from the .conputat'ion 2 lml‘-. vhere *

"the fiying

1 i the length of the-arm of the vibrator. If 2 1«% then for the in-

crease in the overating height of the vibrator eato i1ts ends there are °

vlaced hollow metallic spheres.

: In the case of a towed antenns of vertical polarization (Fig. 9.15)

there should be suspended on the lower end a weight for giving 1t a vertical

vositiocn.

[
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Fig. 9.15. Arrangement of antenna towed by helicopter
Kay: (1) caprope cord: (2) caprone cord: (3) parachutes
(4) transmitter: (5) antenna; (6) anteana, transmitter,
antenns, lead.
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kﬁ_m-._m.z __z ._r.ge__s ‘the Nying Craft
The oylten of trncting the flying cnft e.nd the correlasdion of the indi-

. catione of the in.tment- which record the intenuny of the field wvith the

. ‘ coordiutn of the nyins cx-dt vresent a coimliceted prodlem which has not

. . .:..

* KR yet nceived a 1’1u1 nluticn. Let. us conuider some of the= which are being

o e
. . - @ a..--), .‘, 'k o Tee % . R o

. Y “ e W, . . .
e u.ed An pncuco. - ," X - ,
. ...." .nx...pt‘ v "'_,4" . e e . e . ¢

s 'Z, -." -Ae“'instrunentn which note, the coordinate of, the flying craft one uses a

2

I R AT R D it o e
o :_' < & theodoltte -et up near the antenna beins fnve.tigated and urving for deter-

LR L".' A ':' ‘: \.

mu . b w

nin:l.ng the azimthal ‘angle and t.he angle of 'the place. nnd an altincter of

-,u‘v
. " S °

s ‘f_or detemining the a" timde o:r the'fndat It is con-

'~£‘ m,‘f,

. ke ﬂying annaratu
' ot :

-? 'y"‘ “ ‘ ‘

K f
NS .‘ » -

venient to uu theu"imtmnenu v)‘en the antenna 'being investigated is a
_:'h";":";ﬂ:# .;,:,;;1 . s . ¢, "T't 3.

r:ceiving ant;m *3 ‘I'hc instrunent which shon tl:e intenelty at the ontmt

-

- v. w .
-v Y '-

of._ the receiver can ’oell‘\catetclou to the theodonte. s0 'tlnt. there is pos~

ot
m

lity o tlr-e outmt of the nceiver..":!f'hg -1rp1ane or helicooter

RN : . e
R ,.shouldmflywin 8 circle :uh the center in the 1pternediate boint of the an-
<. RN IR "y s ot

0
Ry ,,.m-. 3

!tenna and at a cor.ltl.nt,height controlled by .the altneter. Besides; 11.

.."- -"qf slv'xr.‘_ 1, “.. ?.

the field of vhion of the, theodolite.

3 .w." ‘

.,In'naltinc measu eq te from &n air'olane flying at great speed, anc with

ey 'f L }.‘,?ﬂn—,.;_.
. sharo directivity of the 1nvestigated gnt.enna. the obscmtion- should be made

. 'y three‘ oﬁeritors._ Oxie followe tbe airplane through the telescope of the

E‘ e AT
v e

. A ‘ -'"xl l“‘«
.

-the ucond obuneg the angu.lar scales of the theodonte. ané¢ the third is

. . inhind ‘the‘”iutment uhich stows the intensity at tln altitude of the reo-

celver: or behind the urplme. On a lignal fron the overator recording t.he
angle the third recorde the intensity on tre instrument or mukes murks on the

type of the ‘self-recorder.

B
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S Witk 'eo-ptnunly broad lobe of the directivity pqt.ton' of the an~

‘ tnn and iot very great speed of flight, tvo or even one operator can make
the ohumtaon. . 1a the case of helicopter -nmmnt'o‘thc recording of

Acho .ucln and * he 1ntonity nt moments of drief hovorzu ot the helicopter. -

the cbservation can be done by one overator.

" 1If one npiicﬁ the theodolite by an automutic radar station with great
resolving capacity :né synchronises its working with the work of the auto-
matic recorder, then the plotting of the vattern of directivity can be done
autosatically, |

If the antenna b?ing investigated works on radistion and the receiving
dp.pantun is located on the flying craft, as u.inltment for tracking one

. [ J
can alwo use the theodolite. But since the operator who records the inten-

sity at the output of the receiver finds himseif in this case on the flying

craft, the connaction bdetween the ground »snd the flying cra;tt should de
very good, The measurerents are made in the .fonowing faskion.

On the route of the flight one notes ground orienting point the angular
coordinates of which are known in flying over these orienting points the
overator records at the altitudé of the receiver. If one uses an sutomatic
recorder then two orienting points are sufficient--the initi=l ome at which
the sutomntic recorder cuts in, and the final one at which it cute out. The
speed of the flight of the airplane during the period of the recording
uhonld meanwhile be strictly constant, |

In researching tranmmitting antennas 1t is n‘lno possidle to use radar

stations vhich track the nw_n qf the -hcraﬂ. 1: accordance with thc qus'

nals of which one records the intensity and cute in 61‘ cuts out the sutomate

ic recorder. Instead of an autom:-tic recorder one can use a Loop oscillograph,

In order for the meagurements with tre aid of a flying craft to de suoc-

’Tn-ﬂ'-éj-hz/l + 2 7
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cessful they must be carefully prevared, snd in this preparation there should

be vreliminary Ehccktng meagurement s.
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